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(57) ABSTRACT 


An air-cushioned vehicle or hovercraft includes a three-di- 
mensional frame comprising a latticework of tubular mem- 
bers. A pressure plate is coupled to the underside of the frame 
and includes at least one aperture therein and a skirt attached 
adjacent a periphery thereof. At least one lifting fan is posi- 
tioned relative to the at least one aperture to generate a current 
of air therethrough. The frame may be configured to generate 
a visual indication of damage thereto. Methods of making and 
air-cushion vehicle are disclosed. Methods of using an air- 
cushion vehicle are also disclosed. 
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lifting fan may be positioned in operable relationship to the at 
least one aperture and to generate a current of air there- 
through. 

[0005] Other embodiments comprise methods of making a 
hovercraft, which may also be characterized as an air-cushion 
vehicle. One or more embodiments of such methods may 
comprise forming a frame comprised ofa latticework of tubu- 
lar members and/or configured to generate a visual indicator 
upon damage thereto. A pressure plate may be coupled to the 
frame and may include at least one aperture therein. A skirt 
may be attached to the pressure plate. At least one lifting fan 
may be positioned adjacent to the at least one aperture in the 
pressure plate. 

[0006] Other embodiments comprise methods of using an 
air-cushion vehicle. One or more embodiments of such meth- 
ods may comprise energizing at least one lifting fan supported 
by a frame of the vehicle. The lifting fan may be positioned 
and configured to generate a current of air through an aperture 
in a pressure plate. At least one propelling fan may also be 
energized. The at least one propelling fan may be configured 
to propel the air-cushion vehicle. Furthermore, a visual indi- 
cator may be generated responsive to damage of at least some 
portion of the frame. 


BRIEF DESCRIPTION OF THE DRAWINGS 


[0007] FIG. 1 illustrates an isometric view of a hovercraft 
according to one embodiment of the present invention; 
[0008] FIG. 2 illustrates a hovercraft frame according to 
one embodiment of the invention; 

[0009] FIG. 3 is an enlarged view ofa lifting fan and mount- 
ing surface according to one embodiment; 

[0010] FIG. 4 illustrates a hovercraft comprising wings 
according to an embodiment of the present invention; 
[0011] FIG. 5 shows a hovercraft according to one embodi- 
ment comprising one or more wheels and one or more handles 
attached to the frame at connecting points; 

[0012] FIG. 6 illustrates a hovercraft 100' according to one 
embodiment configured to carry at least one person thereon; 
[0013] FIG. 7 is a flow diagram illustrating a method of 
making a hovercraft according to one embodiment of the 
present invention 


DETAILED DESCRIPTION 


[0014] The illustrations presented herein are, in some 
instances, not actual views of any particular air-cushioned 
vehicle, but are merely idealized representations which are 
employed to describe the present invention. Additionally, 
elements common between figures may retain the same 
numerical designation. 

[0015] Various embodiments of the present invention are 
directed toward air-cushioned vehicles, also referred to herein 
as a hovercraft. FIG. 1 illustrates an isometric view of a 
hovercraft 100 according to one embodiment of the present 
invention. The hovercraft 100 comprises a pressure plate 110 
comprising at least one aperture therein. By way of example 
and not limitation, the pressure plate 110 may comprise 
wood, plastic, metal, a fiberglass laminate, a ceramic, or any 
other suitable material. A skirt 120 is attached to the pressure 
plate 110 generally adjacent a periphery thereof defining an 
air chamber below the pressure plate 110. Hovercraft skirts 
are well known to those of ordinary skill in the art and any 
known skirt configuration and material may be employed as 
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HOVERCRAFT AND METHODS OF 
MANUFACTURE AND USE OF SAME 


TECHNICAL FIELD 


[0001] Embodiments of the invention relate generally to 
hovercraft, and particularly to hovercraft vehicles having eas- 
ily removable parts and components on a frame of plastic 
tubular members, as well as to methods of hovercraft manu- 
facture and use. 


BACKGROUND 


[0002] Military pilots are often required to intercept fast 
moving enemy vehicles, such as cars and trucks driving 
through a war zone or a secured area. Typically, these cars or 
trucks are traveling at speeds up to about 60 miles per hour. 
Such fast-moving targets are difficult for a pilot of a fighter jet 
to destroy. Unfortunately, providing pilot training and mea- 
suring weapon accuracy for such targets is difficult because of 
a lack of adequate low-cost practice targets. Currently, at least 
some U.S. Air Force bases use troop carriers which have most 
of their parts removed so that nearly all that remains is the 
frame, wheels and body. These troop carriers are towed using 
a radio controlled tank having a top speed of about 20 miles 
per hour, which is much lower than the speeds actually 
encountered with real enemy vehicles. Furthermore, it is dif- 
ficult to confirm whether a troop carrier target has been hit 
during training. Indeed, even if the wheels of the troop carrier 
are blown off, the tank will continue to drag the target making 
it difficult for the pilot to determine whether the attack has 
been successful. 

[0003] In order to provide a faster moving practice target, 
autonomous target vehicles have been produced. These 
autonomous target vehicles are capable of reaching speeds 
well over 60 miles per hour and may be controlled remotely, 
without the need to be towed. Such autonomous vehicles are 
typically constructed from conventional cars or trucks that are 
modified to make the vehicle completely autonomous. How- 
ever, such autonomous vehicles are typically limited to well- 
prepared roads, which are uncommon in most pilot training 
ranges. Furthermore, the cost of even a well-used conven- 
tional car or truck plus the cost of the modifications to make 
the vehicle autonomous make such vehicles very expensive. 
Some have proposed armoring the critical components of 
such autonomous vehicles to protect those components from 
damage so that the components may be removed and possibly 
re-used after partial destruction. Such armoring not only adds 
to the cost of the vehicle, it is only protective for indirect hits. 
Indeed, many of these components will still be destroyed 
beyond re-use upon a direct hit. 


BRIEF SUMMARY 


[0004] Various embodiments of the present invention com- 
prise hovercraft vehicles that are constructed of low-cost 
components and materials to provide a hovercraft that is easy 
to manufacture and less costly to replace upon its partial or 
complete destruction. In one or more embodiments, a hover- 
craft may comprise a frame. The frame may comprise a lat- 
ticework of tubular members, and may be configured to gen- 
erate a visual indicator of damage thereto when hit by 
ordnance. A pressure plate may be coupled to the frame. The 
pressure plate may comprise at least one aperture therein and 
a skirt attached adjacent a periphery thereof. At least one 
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forming a sidewall envelope of sorts, except that the lattice 
structure has openings or gaps between the tubular members 
180. A central lattice 210 may be coupled to and extend 
between the sidewall lattices 200 on each longitudinal side of 
the base 190. The central lattice 210 is vertically offset from 
the base 190 and may be generally coupled with the upper 
portions of the sidewall lattices 200. Furthermore, a propeller 
frame lattice 205 may be positioned at the rear of the frame 
130 and configured to peripherally surround the propeller 150 
of the propelling fan 145. In embodiments comprising a pro- 
peller frame lattice 205, the propeller frame lattice 205 may 
be configured so that the frame 130 may be stored upright 
(e.g., in a vertical position substantially 90° from its normal, 
operational position), with the frame 130 supported by the 
propeller frame lattice 205. The frame 130 may be stored in 
such an upright position with the pressure plate 110 and the 
skirt 120 attached thereto. 


[0019] As described above, in some embodiments the one 
or more lifting fans 140 and propelling fans 145 may be 
mounted to the frame 130. FIG. 3 is an enlarged view of the 
lifting fan 140 and mounting surface 220 therefor according 
to one embodiment. A lifting fan 140 and or a propelling fan 
145 may be mounted to a mounting surface 220, which may 
comprise a separate portion of pressure plate 110 and include 
the at least one aperture therein, as well as a fan shroud as 
shown, the mounting surface 220 being supported by and 
coupled to a portion of the frame 130 using a plurality of 
quick connects 230. The quick connects 230 may comprise 
conventional threaded tee connectors, with the threaded por- 
tion extending through apertures 235 in the mounting surface 
220. Such conventional threaded tee connectors are available 
at most hardware and sprinkler supply stores. Therefore, the 
mounting surface 220 may be mounted to the frame 130 by 
aligning a plurality of apertures 235 in the mounting surface 
220 with the threaded portion of a plurality of quick connects 
230. The threaded portion of the quick connects 230 may then 
be capped with a conventional screw cap or plug, also avail- 
able in most hardware and sprinkler supply stores. The screw 
cap has a larger outer diameter than the diameter of the 
plurality of apertures 235 and, therefore, locks the mounting 
surface 220 into place. The mounting surface 220 may, there- 
fore, be easily removed by unscrewing the screw caps and 
removing the mounting surface 220 from the frame 130. Such 
quick connects 230 may allow the one or more lifting fans 140 
and propelling fans 145, as well as other components, to be 
easily removed for storage, repair or replacement as well as 
for salvaging parts if some other, substantial portion of the 
hovercraft 100 is damaged or destroyed beyond use, etc. 


[0020] In addition, such quick connects 230 (see FIG. 2) 
may also be used for attaching the frame 130 to the pressure 
plate 110 by mounting the frame 130 with the threaded por- 
tion of a plurality of quick connects 230 passing through 
apertures in the pressure plate 110. Screw caps or plugs are 
similarly screwed onto the threaded portions of the quick 
connects 230 from the other side of the pressure plate 110 to 
secure the pressure plate 110 and the frame 130 together. 

[0021] Returning to FIG. 1, some embodiments of the hov- 
ercraft 100 may comprise a plurality of connecting points 240 
at specific points of the frame 130. The connecting points 240 
are configured so that one or more additional components 
may be attached to the frame 130. In embodiments in which 
the frame 130 comprises tubular members 180, the connect- 
ing points 240 may comprise conventional tee connectors, 
cross connectors, or combinations thereof to which one or 
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skirt 120. A frame is coupled to the surface of the pressure 
plate 110 on an opposite surface thereof from the skirt 120. 


[0016] The hovercraft 100 further includes at least one 
powered lifting fan 140 positioned relative to the at least one 
aperture to generate a current of air through the aperture and 
into the air chamber defined by the skirt 120. The air chamber, 
as defined by the pressure plate 110 and skirt 120, creates a 
positive air pressure acting on an underlying surface (ground, 
road, etc.) and provides an “air cushion” on which the hov- 
ercraft floats. The at least one lifting fan 140 may comprise 
any motor of sufficient power driving a fan with fan blades of 
a suitable number, size, shape, radius and pitch to blow 
adequate air into the air chamber to provide the necessary air 
cushion to keep the structure of the hovercraft above the skirt 
120 from touching the ground over which it may ride. Some 
embodiments of hovercraft 100 may also include at least one 
propelling fan 145 positioned on the hovercraft 100 to pro- 
duce a current of air flowing at least substantially parallel to 
the pressure plate 110. The at least one propelling fan 145 
includes a drive motor of sufficient power driving a fan with 
fan blades of a suitable number, size, shape, radius and pitch 
to propel the hovercraft 100 laterally. In some embodiments, 
at least one rudder 170 may be positioned behind the at least 
one propelling fan 145 for steering the hovercraft 100 by 
directing the air stream generated by the propelling fan. In 
other embodiments, the at least one propelling fan 145 may be 
rotatably mounted to the hovercraft 100, for example about a 
vertical axis, so as to be capable of rotating from side to side 
across a suitable arc, for example 120°, to steer the hovercraft 
100. In some embodiments, the at least one lifting fan 140 
and/or the at least one propelling fan 145 may comprise a 
propeller 150 coupled to and driven by a motor 160, such as 
a gasoline engine or an electric motor. In some embodiments, 
a single motor 160 may be configured with a suitable drive 
train in the form of drive belts or gears to power a plurality, or 
all of, the lifting fans 140 and/or propelling fans 145. In other 
embodiments, at least some of the lifting fans 140 and/or 
propelling fans 145 may employ a separate motor 160. 


[0017] FIG. 2 illustrates a frame 130 according to one 
embodiment of the invention. The frame 130 may comprise a 
plurality of tubular members 180. The plurality of tubular 
members 180 may comprise relatively low cost materials 
assembled and configured to provide adequate structural sup- 
port. In some embodiments, the plurality of tubular members 
180 may comprise a material suchas a plastic, a metal, a metal 
alloy, or combinations thereof. By way of example and not 
limitation, the tubular members 180 may comprise polyvinyl 
chloride (PVC) pipe. Such PVC pipe is readily commercially 
available off the shelf and is relatively low in cost. 


[0018] In embodiments comprising tubular members 180, 
the frame may be assembled from various pipe sections, 
couplings and other fittings of suitable sizes and configura- 
tions. The tubular members 180 may be assembled and 
bonded together with the couplings and other fittings using, 
for example, an adhesive to comprise a three-dimensional 
latticework extending over at least a portion of the pressure 
plate 110. In some embodiments, the latticework may com- 
prise a frame base 190 configured to be attached to the pres- 
sure plate 110. The base 190 may further include tubular 
members 180 configured to provide support for the one or 
more lifting fans 140 as well as other components mounted 
thereon. A sidewall lattice 200 may be coupled to at least a 
portion of each longitudinal side of the base 190. The sidewall 
lattice 200 may extend upward and away from the base 190 
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way of example and not limitation, the visual indicator device 
300 may comprise a smoke bomb, a flame generator, one or 
more lights, an explosive device, a fan turn-off switch or 
combinations thereof. Examples of visual indicators gener- 
ated by such visual indicator devices 300 may, therefore, 
include smoke, fire, flashing and/or solid light, an explosion, 
termination of the one or more fans 140, or combinations 
thereof. A radio signal indicating a hit may also be generated 
in association with the visual signal for remote, real-time 
tracking of the target practice run. 

[0025] Any one ofa variety of methods may be employed to 
pressurize the plurality of tubular members 180. By way of 
example and not limitation, a tank filled with compressed air 
may be included on the hovercraft 100 and coupled to the 
frame 130 to pressurize the air therein. In another example, 
the frame 130 may be pressurized by including a valve at one 
point of the frame 130 to which an air compressor or a tank 
with some compressed fluid may be connected to the frame 
130 to compress the fluid therein. Once the frame 130 is 
compressed to a desired pressure, the valve may be closed and 
the compressor or tank disconnected from the frame 130. In 
still another example, the frame may be pressurized by cou- 
pling the frame to the exhaust manifold of at least one of the 
one or more lifting fans 140 and/or propelling fans 145. It will 
be apparent that when using a pressurized frame configura- 
tion, all of the connecting points 240 must be sealed or closed 
to keep the compressed air inside the frame 130 from escap- 
ing. 

[0026] In use, the at least one lifting fan 140 may be ener- 
gized to create an air cushion between the pressure plate 110 
and the ground surface on which the hovercraft 100 is sitting. 
A propelling fan 145 may also be energized to propel the 
hovercraft 100 across the surface of ground or water. Further- 
more, a visual indicator may be generated upon damage to at 
least a portion of the frame 130. Examples of such visual 
indicators have been described herein above. 


[0027] Although several embodiments of the hovercraft 
100 may be configured to be unmanned vehicles, which may 
be especially useful as a movable practice target, some 
embodiments may be configured to carry at least one person. 
Such embodiments may provide, among other things, a low 
cost vehicle for transportation over solid and liquid surfaces. 
FIG. 6 illustrates a hovercraft 100' according to one embodi- 
ment configured to carry at least one person thereon. Similar 
to the hovercraft 100 described herein above, the hovercraft 
100' comprises a pressure plate 110 comprising at least one 
aperture therein, a skirt 120 attached to the pressure plate 110 
generally adjacent a periphery thereof defining an air cham- 
ber below the pressure plate 110, and a frame 130 coupled to 
the surface of the pressure plate 110 opposite from the skirt 
120. The frame 130 may comprise a plurality of tubular 
members 180 and may be assembled to comprise a lattice- 
work over at least a portion of the pressure plate 110. At least 
one powered lifting fan 140 is positioned relative to the at 
least one aperture to generate a current of air through the 
aperture and into the air chamber defined by the skirt 120 and 
at least one propelling fan 145 is positioned and configured to 
propel the hovercraft 100' forward. The hovercraft 100' may 
further comprise one or more seats 310, a steering wheel 320 
controllably coupled to the rudder 170 and one or more accel- 
erators (not shown) coupled to at least the at least one propel- 
ling fan 145 for controlling the speed of the hovercraft 100". 
[0028] Some embodiments of the present invention com- 
prise methods of making an air-cushion vehicle or hovercraft. 
FIG. 7 is a flow diagram schematically illustrating a method 
of making a hovercraft according to one embodiment of the 
present invention. A frame may be formed comprising a lat- 
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more additional components may be attached. In some 
embodiments, such tee connectors or cross connectors may 
comprise quick connecting and lockable connectors such as 
the Watts Quick-Connect Solutions by Watts Water Technolo- 
gies, Inc. of North Andover, Mass., or conventional threaded 
tee connectors or cross connectors. 


[0022] Some non limiting examples of additional compo- 
nents which may be attached using one or more of the plural- 
ity of connecting points 240 may include wheels, handles, 
wings, pontoons, silhouette side panels to simulate a particu- 
lar vehicle silhouette (truck, car, personnel carrier, tank, etc.), 
etc. By way of example, FIG. 4 illustrates a hovercraft 100 
according to an embodiment of the present invention com- 
prising wings 250. Such wings may be attached to the frame 
130 at connecting points 240. In some embodiments, as illus- 
trated in FIG. 5, one or more wheels 260 and one or more 
handles 270 may be attached to the frame at connecting points 
240 for manually moving the hovercraft 100. Although the 
embodiment in FIG. 5 shows a single wheel 260 attached to 
the rear of the frame 130, it will be apparent to those of 
ordinary skill in the art that additional wheels 260 may be 
attached to the sides of the frame 130 to reduce the amount of 
weight lifted by a person lifting from the handles 270, as well 
as in other configurations. 


[0023] In some embodiments of the present invention, the 
hovercraft 100 may be configured to be remotely controlled, 
as by radiofrequency signals. In such embodiments, the hov- 
ercraft 100 may include an electronic control system 280 
configured to control the one or more fans 140, as well as the 
one or more rudders 170 (or rotation of a rotatably mounted 
propelling fan 145) from input received from a remote loca- 
tion. By way of example and not limitation, the electronic 
control systems may enable the remote controller to start and 
stop the one or more fans 140, adjust the speed of one or more 
of the one or more fans 140, and/or adjust the rotation of the 
one or more rudders 170. The electronic control system 280 
may include one or more electric servo motors coupled to the 
throttle and the choke of each of the one or more fans 140 as 
well as one or more electric servo motors coupled to the one 
or more rudders 170. Upon receipt of an input or communi- 
cation from the remote controller, an electric servo motor may 
be energized to adjust the component to which it is coupled. 
For example, upon a specific input from the remote controller 
to increase the speed of the hovercraft 100, an electric servo 
motor coupled to a throttle of the at least one propelling fan 
145 may be energized to increase the throttle to the at least one 
propelling fan 145. Similarly, upon a specific input from the 
remote controller to turn the hovercraft 100 to the left, an 
electric servo motor coupled to the rudder 170 may be ener- 
gized to rotate the rudder 170 to the left. 


[0024] In some embodiments of the invention, the frame 
130 may be configured to generate a visual indicator upon 
damage thereto. By way of example and not limitation, in 
embodiments in which the frame 130 comprises a plurality of 
tubular members 180 coupled to form a lattice covering at 
least a portion of the pressure plate, the interior volume of the 
plurality of tubular members 180 may be operably coupled to 
a pressure transducer 290 and may include a pressurized fluid 
therein, for example compressed air or an inert gas such as 
nitrogen. Upon damage to the frame 130, the pressurized fluid 
within the tubular members 180 comprising the frame 130 is 
released from the tubular members 180, causing the pressure 
within the frame 130 to drop. The pressure transducer 290 is 
configured to detect the change in the pressure and to activate 
a visual indicator device 300 upon a pressure change beyond 
a specified amount. The visual indicator device 300 is con- 
figured to generate the visual indicator when activated. By 
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2. The hovercraft of claim 1, wherein the latticework of 
tubular members comprises a latticework of plastic tubular 
members. 

3. The hovercraft of claim 2, wherein the latticework of 
plastic tubular members comprises a latticework of PVC pipe. 

4. The hovercraft of claim 1, wherein the latticework com- 
prises: 

a frame base configured to attach to the pressure plate; 

a sidewall lattice coupled to and extending upward from at 
least a portion of each longitudinal side of the frame 
base; and 

a central lattice vertically offset from the frame base, the 
central lattice extending between and coupled to the 
sidewall lattice on each longitudinal side. 

5. The hovercraft of claim 4, further comprising a plurality 
of tubular members coupled to the frame base and configured 
to support the at least one lifting fan thereon. 

6. The hovercraft of claim 1, wherein the at least one lifting 
fan comprises at least one propeller coupled to a motor. 

7. The hovercraft of claim 1, wherein the at least one lifting 
fan is supported by a mounting surface having the at least one 
aperture therethrough and mounted to the frame with a plu- 
rality of quick connects. 

8. The hovercraft of claim 1, further comprising at least one 
propelling fan positioned to produce a current of air flowing at 
least substantially parallel to a surface of the pressure plate. 

9. The hovercraft of claim 1, further comprising a plurality 
of connecting points around at least an outer periphery of the 
frame, each connecting point configured to receive at least 
one additional component. 

10. The hovercraft of claim 9, wherein the at least one 
additional component consists of at least one of at least one 
wheel, at least one handle, wings, pontoons, and at least one 
silhouette side panel. 

11. The hovercraft of claim 1, further comprising at least 
one sensor configured to generate a visual indicator respon- 
sive to damage to a portion of the frame. 

12. The hovercraft of claim 11, wherein at least some of the 
tubular members comprise a pressurized fluid in an interior 
volume thereof operably coupled to the at least one sensor. 

13. The hovercraft of claim 12, wherein the at least one 
sensor comprises a pressure transducer coupled to the interior 
volume of the at least some of the tubular members compris- 
ing the pressurized fluid therein; and 

further comprising at least one visual indicator device 
coupled to the pressure transducer and configured to 
generate a visual indicator when activated by the pres- 
sure transducer. 


14. The hovercraft of claim 13, wherein the at least one 
visual indicator device comprises at least one device selected 
from the group consisting of a smoke bomb, a flame genera- 
tor, a light, an explosive device, and a fan turn-off switch. 

15. A hovercraft, comprising: 


a three-dimensional frame configured to generate a visual 
indicator upon damage thereto; 

a pressure plate coupled to the frame and comprising at 
least one aperture therein and a skirt attached around a 
periphery thereof; 

at least one lifting fan positioned adjacent to the at least one 
aperture in the pressure plate to produce a current of air 
therethrough. 
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ticework of tubular members 710. The frame may be formed 
of plastic, metal, or metal alloy tubular members as well as 
combinations thereof. In some embodiments, the frame is 
formed of PVC pipe and fittings. In some embodiments, 
forming the frame may comprise forming a base, forming a 
sidewall lattice coupled to each longitudinal side of the base 
and extending upward and away from the base, and forming a 
central lattice vertically offset from the base and coupled to 
and extending between the sidewall lattices. The frame may 
also include a propeller frame lattice as described with refer- 
ence to FIG. 1 above. 

[0029] A pressure plate comprising at least one aperture 
may be attached to the frame 720. The pressure plate may be 
formed of a rigid material such as, by way of example and not 
limitation, wood, plastic, metal, a fiberglass laminate, 
ceramic, or any other suitable material. The frame and the 
pressure plate may be coupled together using quick connects, 
similar to the quick connects 230 described with reference to 
FIG. 3. In such an embodiment, the threaded portion of a 
plurality of threaded tee connectors coupled to the frame may 
be aligned and inserted into a plurality of apertures on the 
pressure plate. A screw cap may then be threaded onto each of 
the threaded tee connector to secure the pressure plate and the 
frame together. 

[0030] A skirt may be attached to the pressure plate adja- 
cent to a periphery of the pressure plate 730. The skirt may be 
formed from any material and in any configuration known to 
those of ordinary skill in the art. The skirt is attached to the 
surface of the pressure plate opposite the frame. At least one 
powered lifting fan may be positioned adjacent to the at least 
one aperture in the pressure plate to generate a current of air 
through the at least one aperture 740. In some embodiments at 
least one propelling fan is positioned and configured to gen- 
erate a current of air to propel the hovercraft laterally. One or 
both of the at least one powered lifting fan and the at least one 
propelling fan may be positioned on a portion of the frame 
using quick connects, as described above. In such embodi- 
ments, a plurality of apertures may be formed in a mounting 
surface to which the lifting and/or propelling fan may be 
secured. The apertures are aligned with a plurality of threaded 
tee connectors which are inserted into a respective aperture. A 
screw cap or plug may be threaded and secured on each of the 
threaded tee connectors to secure the mounting surface to the 
frame. 

[0031] While certain embodiments have been described 
and shown in the accompanying drawings, such embodi- 
ments are merely illustrative and not restrictive of the scope of 
the invention, and this invention is not limited to the specific 
constructions and arrangements shown and described, since 
various other additions and modifications to, and deletions 
from, the described embodiments will be apparent to one of 
ordinary skill in the art. Thus, the scope of the invention is 
only limited by the literal language, and legal equivalents, of 
the claims which follow. 


What is claimed is: 

1. A hovercraft, comprising: 

a three-dimensional frame comprising a latticework of 
tubular members; 

a pressure plate coupled to the frame and comprising at 
least one aperture therein; 

at least one lifting fan positioned adjacent to the at least one 
aperture; and 

a skirt attached adjacent a periphery of the pressure plate 
and extending downwardly therefrom. 
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forming a base; 

forming a sidewall lattice coupled to each longitudinal side 
of the base and extending upward and away from the 
base; and 

forming a central lattice vertically offset from the base and 

coupled to and extending between the sidewall lattices. 

24. The method of claim 21, wherein attaching the pressure 
plate to the frame comprises attaching the pressure plate to the 
frame with a plurality of quick connects. 

25. The method of claim 21, wherein positioning the at 
least one lifting fan comprises mounting the at least one 
lifting fan onto a portion of the frame with a plurality of quick 
connects. 

26. A method of using an air-cushion vehicle, comprising: 

energizing at least one lifting fan positioned and configured 

to generate a current of air through an aperture in a 
pressure plate; 

energizing at least one propelling fan configured to propel 

the air-cushion vehicle forward; and 

generating a visual indicator responsive to damage to at 

least a portion of a frame coupled to the pressure plate. 

27. The method of claim 26, wherein energizing the at least 
one lifting fan and the at least one propelling fan is effected 
using a remote controller. 

28. The method of claim 26, wherein generating a visual 
indicator upon damage to at least a portion of the frame 
comprises generating at least one visual indicator selected 
from the list consisting of smoke, fire, at least one light, an 
explosion, and cutting power to the at least one lifting fan. 
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16. The hovercraft of claim 15, wherein the frame com- 
prises a plurality of tubular members coupled to form a lattice 
extending over at least a portion of the pressure plate. 

17. The hovercraft of claim 16, wherein the plurality of 
tubular members comprise a plurality of plastic tubular mem- 
bers. 

18. The hovercraft of claim 16, wherein at lease some of the 
plurality of tubular members comprise an interior volume 
containing a pressurized fluid therein. 

19. The hovercraft of claim 18, wherein the interior volume 
of the at least some of the plurality of tubular members is 
coupled to a pressure transducer configured to activate a 
visual indicator device responsive to a change in pressure in 
the interior volume. 

20. The hovercraft of claim 15, wherein the visual indicator 
consists of at least one of smoke, fire, light, an explosion, and 
cutting power to the at least one lifting fan. 

21. A method of making an air-cushion vehicle, compris- 
ing: 

forming a three-dimensional frame comprising a lattice- 

work of tubular members; 

attaching a pressure plate comprising at least one aperture 

therein to the frame; 

attaching a skirt adjacent to a periphery of the pressure 

plate; 

positioning at least one lifting fan adjacent to the at least 

one aperture in the pressure plate. 

22. The method of claim 21, wherein forming a frame 
comprising a latticework of tubular members comprises 
forming a frame comprising plastic tubular members. 

23. The method of claim 21, wherein forming a frame 
comprising a latticework of tubular members comprises: 


